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Objectives 
1. To experimentally validate the Statically Equivalent Serial Chain (SESC) Modeling Theory.  2. To investigate the minimum amount of data 
required to construct a usable SESC.  3. To investigate the SESC modeling for systems that have one or more stationary segments. 
Experimental Validation 
The experimental model was composed of 7 links articulated 
with revolute joints formed by wing nuts and bolts.  
1. Based on the rotation axes of the joints in the system, the 
kinematic form of the SESC was determined. 
2. 2D CoM data and joint angles were measured at 26 various 
configurations. 
3. The SESC model was derived using the experimental data.  
4. Given joint angles for another 10 configurations, 3D CoM 
locations were predicted using the SESC model. 
5. The predicted CoM were  compared to the measured CoM. 
An experimental model of 
an articulated branched-
chain system.  
The CoM predicted using SESC modeling vs. the measured CoM 
Motivation/Introduction 
Identifying the center of mass (CoM) 
is critical in robotics and the life 
sciences. 
The SESC is a virtual serial chain 
representation of a system which is 
composed of rigid links articulated 
by revolute and/or spherical joints. 
The terminus of the SESC points at 
the CoM of the system, thus it 
predicts the system’s CoM for any 
configuration, given only additional 
information of joint angles for that 
configuration. 
 
The Estimated Error of 
Experimental SESC Model 
Investigating the estimated error of 
the experimental SESC model helps 
understanding the minimum amount 
of data needed before the SESC 
model obtains accuracy. 
Estimated error 
of the SESC 
model of a 
virtual system 
derived using 
data with error. 
A curve fitting 
of the result 
using: 




from data with 
different ranges 
of error. 
A branched-chain system 
composed of 4 articulated 
rigid bodies. 
The static structure of the system 
with the parameters identified to 
locate its center of mass. 
The SESC model of the 
branched chain system. 
